Application of liver perfusion as an in vitro model in studies of intracellular protein degradation.
Amino acids appear to be prime regulators of autophagy and proteolysis in liver. They both attain a maximum rapidly when livers from fed rats are perfused in the single-pass mode without amino acids and are suppressed to basal levels by amino acid additions. The fact that their greatest responsiveness to amino acids occurs slightly below normal plasma levels suggests that these cellular processes could play a role in regulating plasma amino acid concentrations in vivo. Autophagy and proteolysis are also inhibited by insulin and stimulated by glucagon. In the latter instance the hormonal action is not direct but mediated indirectly by depletion of intracellular glutamine, probably as a consequence of enhanced gluconeogenesis. Close correlations among (1) rates of intracellular proteolysis, (2) the aggregate volume of lysosomal elements, and (3) estimates of degradable protein internalized within lysosomes indicate that lysosomal function can explain total intracellular protein degradation (with the possible exception of rapidly turning over fractions) over the full range of proteolysis from maximum down to and including the basal state. Since ratios of degradable intralysosomal protein to corresponding rates of proteolysis in intact liver are constant over this range, protein internalization may be the rate-limiting step in lysosomal proteolysis.